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^-v : 1/ 



«*£ftLtli. 8-**V^T^ WtVTffA ^tnJr-^ 

o 

X xf 5- F n * v * ;v v- h v > ^ <b * & & ^ * < *> 1 ******* § ft S « 3 

[ 2S2 J 1 2 3 4 5 8 # J: 9 O v^TtL^^IB«<7)^^Mt4±MM i: £ *> fc, 
f^^^icJM 1 2 1 

1 3 2 3 4 5 8i3i^90V^TtL^tcfB«<7)^«iM3MiJti:^^. 
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"IS! 6 2 3 4 5 . S^iVQOV^r^KllBmwftftffittJiSftWfck*^ 

iff®: tts ntflJBiWo^&aflHi^>iiai*&o 
1S| 8 2 3 4 5 . 6*tV9WrK*KBM<0*&&m™***^ 
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1/ 



L&anb-r a H±a -c^*rje tfio-cv^ o * *= J; < f f 

SfcfcSt 3 is J: zmfttt"*^*) o 

-**#fc*v>fc*>, Pi?L»o J: 9 O ^Mhv ^y>^t ft v^CpGSS^J (#M 

J f~ ° mm * » t * t ? 2> fK&& WfL«&W £33 * DNASBM <7>3t v> t± , £ WCpGIE^iJ 
j^r^Wu N 6 -methyladenine (N 5 -^ ^Tf»->, m 6 A) ^WjbtL* 

fcfcAMT, »«DNA4>C0GATCSB^iJ © 7f-> (A) tt. i©7^>^U^B9lw 
Jfeffl-rS«*T?*>aDNATr->^^9-« (Dam) K £ <9 > * f-MfcS *vCm 6 Afc ft &o 

»5*6i±'^ f-MfcQpGKfll* ire* < > £©GATCBflfc*tt* Tf->«3* 

*0-ofcLr*ffiLTV,4k#£feo ^idftGm 6 ATCffi^J«-^ 

ftvio*«*fl|-C**o R 9 JilBOGm 6 ATCSB^J*#trDNA^ 
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^-v: 2/ 

mmvtt&m&ntiM'W&KW^**- mrr-v**?-* (Dam) \z%m*-&K 
kmji -t & - $ fix v> & 3 * #pi) c 

^L&W, ±|^<7)#It»3|S«^J:^ 1 7^^>*«^ii^ DNATt*-> > 
f - 9 - * OSES * Hr S * & - K * •> Sl*^fb * ^fctftMttfflB ^ & * * $> ^ X £> & ± ft 

, $L%tm&*mM, mmmt2>ztte%abfix^%^o 

[tfrft-Xm. 1] 1*2 0 0 3 - 5 2 7 3 5 2 -^<2r$R 
2] 2002-511841 ^2r?R 
[#If»3] #*2 0 0 2 - 5 3 6 3 3 9 

[Mttll Werling, D. , and Jung i, W. T. , Vet. Immunol. Immunopathol. 9 
1: 1-12, 2003 

[$mWfXWt2] Poltorak, A., et al., Science, 282: 2085-2088, 1998 
[gt=#ffcfcl8t3] Hemmi, H. , et al., Nature, 408: 740-745, 2000 
[^^«t4] Kreig, A., et al., Nature, 374: 546-549, 1995 
[##ft»5] Bird, A. P., Trends Genet., 3: 342-347, 1987 
m&ftJtt6\ Whitmore, M. , Li, S. , and Huang, L. , Gene The r. , 6. 1867-187 
5, 1999 

'[##tt\£iS£ 7 ] Brunner, C. , et al., J. Immunol. 165: 6278-6286, 2000 
[^tsr^f 8] Kojima, Y. , et al., Vaccine, 20: 2857-2865, 2002 

[II £ MVtir Ztztb <D^m 

(2) 8-t^V^7^>, 8-t*V7fs'A 2-t*VTf->, 5-t K 
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^-v : 3/ 



D^y^r/iK 5-*;V5;^7^;K 5 _*;v^;Vvhv>, 8--M3^T-A 

(l) ^IB«^^3£-ffi14±i3^J ; , x .^^.^i. 

(3) #£MM«&±> |^J»««#»W*llf«i^^**(l)^*^*^ tt ™* J ' 

£ (3) iciamo^^feiiS^^J ; _^ ^ ^^^^ « ^ 

e> (5) ov^-rtL** tfB«to^ffifimJiisft#J ; _ a 

*««T?*« (6) fcB«©ftft«tt*s**i ; «^**»*fc«i»*i 

(9) mW&> *J&«^*3(8)fcfB*<0ftfti^^3i^ ; 

(10) _tIB(l)^ (9)^1**L^fBfc<^^^ 

(11) h § S(l) (2), (3), (4), (5), (8)i3 ir/(9)OV^-r^^pB»<75^^14i#5^'Jii 

I»aw**««iftKRii*a#-r * £ k t= * - e £*as*T*aett-9- 

(12) _tia(i)*& (9)©v>rtL^^ffi«©^ffim*a5W*«««Bifet-«:^-r* £ 

(13) _t § B(l) (2) (3) (4), (5). (S)&£V?(9)^lTtifrKmm<Dft&ffimmMt 

(14) Jt««^\ ii>*^trPilLtt»fi*^*4(12)tfett(13)^m*^*«IJS: 

(15) ±Bd)*»e> (9)ov^*t*»cB*oftaettJiiai«i*wwft*Ka#-r* - 1 kj. 

(16) Ji § B(l) (2) (3) (4), (5). (8)i3 ir/(9)OV^T^H'|B«co^-ffit4±i3M'Jt 

(17) ±|B(l)^^(9)^v>TtL^^=B«0^#mt4±i5M'J : Sr#t MffiSJ&W KiStS-T * - 

(18) _LlB(lK (2), (3), (4), (5). (8)* ±lf (9)OV^*L*»cE*Ofta«ttJlgM^ 

#^S^^#^^;v<bCpG@£^J^^i-^W^^^^^9^5 K L^^n 

mSE#2 004-3117587 



12003-431007 ' ^ 

(19) ^HHf?L»^\ T^^-C*S(17)4fctt(18)PlB*0*limtfLttWo 

a«ttKHi-4W*©in vivoJi^lti^^ttWfc LTftftStt^a***** hBi 
LrWtff-* LTV^o 

^- V 2-t*V7f-^ 5-tFn^y->7y;K 5-^;H^v5y;K 

Li<T& J: <> ^©tt«tt«f^lRje«*t4'l > 0'Ct±*v^ titkii. pQBI63, pc 

mtezmmfeMz^zz tares &o ^WW'^k^^* 1 ^ ^ w 
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^m*<7)W^t *Sttt*«r^trttafeEy!lttGATClB51|T*& - t L < , JMfcEJ 

^ 4 *!S™^£* tor, #iL^ft*^*J«;** 

ery, J.S., et al.. J. Immunol., 156, 4570-4575, 1996^) o 
[0 0 2 2 ] 

' -0-^ f- ;VRNA, ^ 7°^ F«m (PNA) Mit^t £ * o 

L "C £ & -T\ tUv^UW CpGSE^iJ «J 4: -> b -> > 5- ;* ^ 7 —1? * 0 5fe.*» > ^ 

^trWSLftWS*"^*)*^^*^* Lv» 0 t:tX.l£, fcK ^> ^ 
[0 0 2 8] 

mtm 2004-3117587 
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^-vl 6/ 



[0 0 2 9] 

[0 0 3 0] , _ . 

[0 0 3 1 ] 

[0 0 3 3 ] 
[0 0 3 4] 

trim, ^m^^^FotMi^it^^^, mm^ 

jjgj| (/cfcxJf, BioPORTER (Gene Therapy Systems*^ *@) ^0 
KttttH Chariot (Active Mot if tt> *H) ^) *fflv^;«fliXfc 4 

[0 0 3 6] 
[0 0 3 7 ] 
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o 

[ 0 0 3 8] 

t-\± *-i>«Bfe*'£tr:/9*3 KfCiot, in vivo, i-fcfr-fc&'fcrt^lij^ &^ Vi 

^ y ^ v?*, 5?K *^^N^f&- t^-ei, 

£fc#-< ©W^S'C^^T'^a&Wfc UT^lffl$tL*Cv>&v^^ti-4 - fc 
s&» <e-<7DSfcvvB3*f<0ftj&j&»fc Lv\ -<7)^ -9 fcfcx. 

X A CDft?BJ3 K JtSti" * i fc **t? £ & o 
[0 0 3 9 ] 

J^Tic, ffl 6 A^I^;aMt/:« y =f* * V** K) £ £ t>*£*L£frfc- 
oBJSo»«P^v^R«t4o &«fc, W«CiotiO(«I«^$^ 

mnw] 

[0 0 4 0] 

1 . Gm 6 ATCIB^'J K£2> &fi£.EUfc<OW* 
(1) Gm 6 ATC^iJt#M^MbCpGK^JO^ 

Si^U^^*nftx-h$»'J^^ v*^K (odn) i±, ^no^vi ( 

fcfc;U£, Cowdery, J.S.. et al.. J- Immunol., 156, 4570-4575, 1996#) fc«v>, GA 

$Lfc (Sigma Genosys Japan) 0 iO^0DNl±. lnmol/^ 1 fc & S <£ 9 KEndotoxme fr 
ee TE«« (QIAGENtt) fc»»LT««Lfco Limulus Amoebocyte Lysate ass 

ay (ULtttt ; PYROGENS BioWhittaker) fcfrfcv^ £<£>£-j£0DN}#Tfcf K > * v> 

<75^fri^\ 0.006EU/mlJsJLTt?ab* £ fc £5tfSLfc° 



[0 0 4 1 ] 


ODN 


Motif 


Sequence (5'-3*) 


GpC-ODN1720 


non CpG 


TCC ATG AGC TTC CTG ATG CT 


CpG-ODN1668 


CpG 


TCC ATG ACG TTC CTG ATG CT 


GATC-dA 


non-m 6 A 


TCC ATG ATC TTC CTG ATG CT 


GATC-m6A 


m 6 A 


TCC ATG m 6 ATC TTC CTG ATG CT 



(2) Gm 6 ATCffi^J. ^;WtCpG@a?iJ 

(i) Gm 6 ATC@£?iJ. #^^MbCpGia^iJ<7)«^ 

iU fc^Lfc, GATC-dA (GATCMa^iJ^^tfSS^iJ) , GATC-m A (Gm 6 ATC@fi?iJ *#trBB?iJ) 
, CpG-0DN1668 ^MfcCpGSB^J&#trE?!j) is =fc y f GpC-0DN1720 ( * * MbCpGlE^J £ 
^t?mn) ^^tL^tLl0nmol«L400^ \<D£M&MfrfcmmL"Z* > Balb/cv** (* 

(IL-6, IL-1233 <t IFTNF- a ) «IKWfg^«^ (ELISAfe ; AN' ALYZA 

tliiiE# 2004-3117587 
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, Genzyme THCHNE corp.) "trifle L/c 0 

(20000g, 4°C) KTEIJRLfco 

J^{±, 4 |ll 3 l b m 3 \z.ifr Lfc k *3 19 ■?* * o HI 1 14IL-6K tM&tt (pg/ml) , 
® 2 1411^12 fc*J It * (pg/ml) , HI 3 J4TNF- a jc43 &t & MieM (pg/ml) t?&&o 

£43, 181**123 fc^Lfc*NM±, ¥^«±Mi^t, g[*<z>:*l=P2o{i TP<0.0 
lj „ ^3o(4 rP<0.005 (n=3 (IL-12). 4 (IL-6. TNF-«)))J ^LtV^o 

10 0 4 4] / 

GpC-0DN1720K4^t&M£#Ei4. IL-6 : 28pg/mh IL-12 I 33pg/mh TNF- « : 47pg/ml c 
4 yi±tet/vt*mm-fZ>Z-t\±%fro?z 0 t*&. CpG-0DN1668£& 

■s-Lfc**^ ^^m^m^^ ytmmzti, *<nmfemte. jls : 2.in g / 

bK IL-12: l.Ong/mh TNF- « : 1. 5ng/mlT& o 
[0 0 4 5 ] 

— GATC-dA k GATC-m 6 At co -f b * >f >Oft*Jfc«ETt±. GATC-m 6 Ai4. CpG-0 
DN1668©tt-^0»#J: «? tgW^ofctO©, GATC-dA 4 «9 % S£ ttS t k 
^«Lfco i-ftfr-b, GATC-m 6 A<7>«lii&4lL-6 : 39pg/mk IL-12 : 160pg/ml. TNF- a I 
150pg/mk GATC-dA<DS0^«f4IL-6 I 14pg/ml> IL-12 : 48pg/ml. TNF- a : 92pg/mllr&o 
f- Z<DZtl±, 7f->©^fMb (m 6 A) PiU, #H8jfcifeSte' 1 M >*>f 
i°$tt*£. ti^Uv>4, #M^MfcCpGBB?imi3^T, ^cottr^SB^iJ^io 

"C^ffiSNMe^***^- k^ktLTV** (Kreig, A., et al., Nature, 374: 546-549, 

19951?) Zkfrb, Gm 6 ATC@B^ijK45^T&. *<Ditt&<DWSn**&Lft't2>Z-t\zii1) > G 

m 6 atcme^ij oomm^ t> m\*#amm$b* zmw-t § & 0 

(ii) Gm 6 ATClB?iJk#^f-MbCpGBB^kOligB#&^ 

«%S*ODNA («) 14. m 6 AWe& < ^MtCpGSE?!]*^-CV>So k x. 
It WyJ^*^? ? — \z£ZJtZffiW}m.1&!& (peripheral arterial disease) \,zft-t& 
l^feffli, Gm 6 ATCIB^iJh#M^;v^CpGS£^J^f W:^7X5 K*5flJffiLTV>* 

(fckxJ4\ Baumgartner, I., et al., Circulation, 97, plll4-1123, 1998^) o 
[0 0 4 6] 

£ -e Gm 6 ATCSB^J k # > f" MLWl] * ^ tr CpG-0DN1668 & R B# K v 9 * fc*t%- L T , 
&iEtt*M b*r/0»*«l**itBLfcc Gm 6 ATC. GATC-dA, CpG-0DN1668<^*L^*LO 
5nmolOCpG-ODN1668«tL-C, ^mo 1 <D Gm 6 ATC ^ 14 GATC-dA ^i^"t> 400^1 

[0 0 4 7] 

H5 liIIXL2fc:*5tt*S»5fett (pg/ml) . 0 6 J4TNF- « ^^»t*«5fell (pg/ml) -C**o 
£43, H4^e>06^bmi^ sp*&«±«iH«^ (n=4)_T~7rcU 0*<7>»1^4 
TP<0.05J , «2oi4 rP<0.01J , *ep3o{i TP<0.005J *7S< LTV^ 0 
[0 0 4 8] 

-Tfcfc-fc, CpG-0DN1668#^#CQ»^fi, IL-6 : 530pg/mK IL-12 : 730pg/mk TNF- « 
• 760pg/ml-C*o^ o Sfc. CpG-0DN1668^GATC-dAi:O|WIB#^#O^t4. IL-6 : 710pg/ 
mU IL-12 : 720pg/mK TNF- « I 1200pg/mlT^o^o ^U, CpG-0DN1668 kGm 6 ATCk O 
|WIfe^0^t4 > IL-6 : 1600pg/mU IL-12 : HOOpg/mU TNF- a :2900pg/mlk, MwK 
WV^h*-f>4ME*«»»**L*-k*«B^*^o CpG-0DN1668«& 
-§-43 4 ^ CpG-ODNl 668+GATC-dAco k JtUt U tT2-3^^«JS-C* «9 . m 6 Ak -^MbCpG 

gayo** k t t-^-t- * k , km < ^tt^- > * * > *mm, mm $ tiz - k «s 

2 . Gm 6 ATC@B^J^^tp« (* V ^ K) *m.&&t^7X 5 Kl* 4 *^JeR*S 

miiE# 2004-3117587 
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com & 

( 1 ) 7°9 7>5 K©1» . 
^WmfST-V^^ffl^tL^^^X? KfcJB^-C, 77X5 Kfc-£3: tL&Gm 6 ATCIB?iJ 

[0 0 4 9] 

^$ftv^»T»SCS110(dam-)*ffi*U f*Lf*iO*IIIt:^5^5 KpQBI63 

v£ (fc k x. ii\ t-fya^ fe-^ V * h n *° V - v a t|AL, Endo free 

plasmid mega kit (QIAGENtt) iIV>T|«'»«Lfc, 

[0 0 5 0] . . 

pQBI63£DH5« (dam + ) KSA Lfl$£ L/c*> <£> £pQBI63/DH5 « k U SCSllOCdam") 
&~#ALP$lL*:ktf>£pQBI63/SCS110k Lfco fl«^7°7X5 KpQBI63/DH5 a is J: tfp 
QBI63/SCS110t±, mL&Ttfu-xm%im^frW.V, *<0&, QIA-tiplOO (QIAGENtt) 
£fcttMicropure-EZ (Milliporett) £fflv>T»8£L, ±121. (1) k W^LAL^It ( 
PYROGENS BioWhittakertt) fcfrfcv^ ^> K 1 * v ^©^***0. 006EU/mmT"e* & 

( 2 ) in vitro"C<^)^ f-MbKJS 

±.IB (1) K£ J9#^tL^pQBI63/SCS110*90//gWL, 120^ 1<7)^ ^7 --b?^ 7 r 
- (50niM Tris-HCU 10mM EDTA, 5mM 2-*)Vii7°? (pH 7.5) ) <f 

19.2UODam^f-7--t? (New England BioLabos Inc.) *M^X37X: KX— mKJ&2*ttz 

CI coBf ^ f- & S-T 7* 7 yJV^f*-> (SAM ; New England BioLabos 
Inc ) *80/*Mfc**J:^«jtinLT^->*^^Mt:U^«»O*pQBI63/SAM+, »J*1"mo 
ck ^ ^;v^# k L & © £pQBI63/SAM- kU, M^TfL pQBI63/SAM+i3 J: rfpQBI63/S 
AM-£, ±IS2. (1) k|W}/fft;:Endo free plasmid mega kit (QIAGENtt) £JEV»T*frfi 

(3) 79X5 KOtt4 

ft^ti. #7^;vy^y ^-^m^fzM^mmK^x, ^mm^hmm^tzvy 

k Lt^Lfco 

[0051] . . , 

_LfB2. (1) CTP»bfepQBI63/DH5«^J:O f pQBI63/SCS110, JisB2. (2 
) JC-CP»LfepQBI63/SAM+* i ^pQBI63/SAM-. -€-*L-e*L*:&^*~ y (#^*- 
y^U^V-A) t?*SLipofectin (Invitrogentt) k £ S JlitlU ^ ^ 

^^ ( ;t4i/; 0 aJN^ra*, -tiBk i. (2) (i) tmm\£]km*n*L. tojn* 

tfcoiL-643 £mL-12<D 4 h * 4 > <OWk9t (pg/ml) £ELISAi£^Tffl^ SSL 

[0 0 5 2] r 

H 7 tw^Lfck TO^I+IIM^^L. #flno{i TP<0.05 (n 

=3 

) J ^Ltv^o 
[0 0 5 3] 

t-f, II^12fc*tf*«i5feHr*rtU pQBI63/DH5« CioT, 420pg/ml £ T?f| S£ tLfcO 
Lt> pQBI63/SCS110^&^-i- itfeCiot, IL-12OMS^l40pg/ml CftTL/Co 
[0 0 5 4] 

0 g-^ p Q B i63/SCS110^S-T7"V v;vy ^^--^^^ftT-eDam^aSr^T^V^ Tf- 
> £7* ^;WfcL£pQBI63/SAM+£$£-5-1-& C k &~ J: «9 > IL-12I1, P QBI63/DH5 « tmm<D 
320pg/ml KW M $ ttfc o ift, S-T^^ft-^^ i^ftT "CDam^S £ tt * o fcp 
QBI63/SAM-©»^-t±. pQBI63/SCSH0 k |W|@jgO140pg/ml Srif^ Lfco 

HiiE# 2004-3117587 
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[0 0 5 5] 

12 1 12 13TRI#-C* trflflMR $ tut 0 ^ Gm 6 ATCIB^iJ Cio T jtefeRBB**!!^ 

[0 0 5 6] 

fc*3, 3> hn-;VT2b^Lipofectin<^WSW^IL-12^J:^lL-6^tL^tT-OJflL« 

, ttflJRMJaT (<7.8pg/ml) "Cfcofco 
[j^f|JiOflJffl«tt] 
[0 0 5 7] 

JSL_h#L<KWLfei:*U. t©HH©»l!H:J:oT, ^8fe$EBfc!t2£fc#tr$Ea^ £fc 
[0 0 5 8] 

[01] v *j ^-\OGm 6 ATCSB^iJ £ fcl±#M f-MbCpGSB^J<^^S#<^fe*t?* S . I 
1^ 6 © W j&ft * * ^ L H "C * & o 
[g2] v *j *^OGm 6 ATCIB^iJ £ fcl±*> ^MfcCpGBHFll ©fM^^Mt* & , I 

[S3] v9 x^OGm 6 ATCSB^iJ £ JA#M ^MbQpGR2?!I «JiMtefit#<Ott*-e* £ , T 
NF- a CO 81 Jg#t* *^L/;lT^l.o 

[1114] -7^^^coGm 6 ATC@B^J £ #M ^WtCpGSB^!) t C9lW|B#^4-<^M^:^*^. IL- 
609l3&Bf*«r^LfcB|-C**o 

[H5] v^X^coGm 6 ATC@E^iJ t^^f-MtCpGSB^Jt«[W]^^-<7)|§^:"e^^. IL- 

12£>«I5&|£* * 5f L 7t HI -C ab * o 
[H6] v^^-v<7)Gm 6 ATCMe^iJ t#^^;HbCpG@E^iJh(7)|lIBf^#<7)^^^^, TNF 

[HI7] ^*^<7>Gm 6 ATC@B^j£^-fr7 0 7X 5 K^S-S^ift*-?**, IL-6i3 X ZfIL 
-12<D MSMJP: ^L^HT*io 
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[mm] 

SEQUENCE LISTING 
<110> Japan Science and Technology Agency 
<120> Immunity activity reinforcement agent 
<130> NP03416-JN 
<160> 4 

<170> Patentln version 3.1 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GpC-ODN1720, the motif is "non-CpG" 

<400> 1 

tccatgagct tcctgatgct 



<210> 2 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CpG-0DN1668, the motif is "CpG" 

<400> 2 

tccatgacgt tcctgatgct 



<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GATC-dA, the motif is "non-m6A" 

<400> 3 

tccatgatct tcctgatgct 



<210> 4 



^<-V : 1/ 



20 



20 



20 



ffiHE# 2004-3117587 



mm 2003-431007 ^ : 2/E 

<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> n=N6-methyladenin (m6A) 
<223> GATC-m6A, the motif is "m6A" 

<400> 4 

tccatgntct tcctgatgct 20 



ffifE# 2004-3117587 
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t-V : 1/ 



inn 
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